Mechanisms of DNA hairpin processing. DNA hairpins are formed both at inverted repeat sequences following cruciform extrusion and cleavage (1) and also during V(D)J recombination via RAG1/2-mediated coding joint cleavage (2, 3) . Following cruciform resolution, the nicked hairpin structure can either be ligated directly to form a completely closed hairpin or further processed by the 3' exonuclease activity of the MRX complex (4). Sae2 is then able to recognize and cleave the single strand region generated by Mre11, removing the entire hairpin cap (5) . Closed hairpins structures can be opened by the endonuclease activity of Artemis or the MRX/N complex (4,6).
Supplementary Figure 2.
Pso2 exonuclease activity on ssDNA containing a phosphorothioate. DNA is 3' end labeled and contains a single phosphorothioate between the first and second nucleotides. No exonuclease activity was observed when wild type Pso2 was incubated with this substrate. Figure 3 . Purified Pso2. Full length wild type Pso2-HIS 6 migrates at 76 kDa on a 9% SDS PAGE gel. Lane 1, coomassie stain. Lane2, western blot of purified Pso2 using mouse α HIS primary and goat α mouse HPC secondary antibodies. 
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Supplementary Figure 5.
Pso2 is not a translesion exonuclease. Pso2 (1 µM) was incubated with a dsDNA substrate containing no ICLs (lane 1) and containing a single ICL (lanes 2 -6). Lane 2, no Pso2; lanes 3 -6, Pso2 incubation with increasing time 15, 30, 60, 90 min, respectively. Pso2 fully degrades a substrate lacking an ICL. In the presence of an ICL, the DNA substrate remains much larger indicating that Pso2 exonuclease activity is blocked by the presence on an ICL.
Supplementary Figure 6.
Comparison of DNA double strand break repair frequencies. The ability to repair DNA double strand breaks generated via transposon excision was determined by the frequency of reversion from ADE-to ADE+. mre11 and sae2 deletions were unable to restore ADE function, indicating an inability to repair double strand breaks. Supplementary Table 1 
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